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T HE coexistence of hydrocephalus and elevated sagittal sinus venous pressure has been observed in clinical, 7,9,12 and laboratory studies. :~,' ~ However, the basis for venous sinus hypertension and its etiologic relationship to hydrocephalus lack satisfactory explanation. The present study was undertaken to correlate sagittal sinus venous pressure (SSVP) and cerebrospinal fluid pressure (CSFP) in a series of hydrocephalic infants, and to investigate the possibility that elevated sagittal sinus pressure might have an anatomical basis.
Materials and Methods
We studied 30 infants, ranging in age from 8 days to 25 months, who had a provisional diagnosis of hydrocephalus; all subsequently were proven to have hydrocephalus. Eleven of the group had myelomeningoceles, all repaired earlier, and the remainder had no extracranial abnormalities. With the child lying supine and under pentobarbital sedation, bilateral ventricular punctures were performed at the lateral angles of the anterior fontanel with 20-gauge needles. The superior sagittal sinus was cannulated in the direction of the blood flow at the posterior angle to the anterior fontanel using a 20-gauge scalp vein needle. Patency was maintained by intermittent irrigation with a saline solution containing heparin (1 unit per ml). All needles were fixed in position with sterile gauze impregnated with flexible collodion. The right ventricular needle was connected to one arm of a Statham P23 differential pressure transducer, and the sagittal sinus cannula was connected to the opposite arm with the transducers calibrated to zero pressure at the estimated level of the right atrium. All recordings were made on a 4-channel Sanborn recorder. A second ventricular needle was connected by flexible tubing to a 50 cc saline-filled syringe mounted in a Harvard infusion pump. In the first 14 cases, saline was infused into the spinal subarachnoid space; in the remaining 16 cases, infusions were made directly into the left lateral ventricle.
Base-fine ventricular cerebrospinal fluid pressure (CSFP) and sagittal sinus venous pressure (SSVP) were recorded. Unavoidable loss of cerebrospinal fluid invalidated baseline in a few cases, although estimated loss was immediately replaced with saline. Saline was then infused into the left ventricle at a rate sufficient to elevate the CSFP to 600 mm water pressure within 2 minutes, an arbitrary pressure-time standard selected early in the study. During the saline infusion CSFP and SSVP were recorded constantly.
Sagittal sinus venography was performed when the pressure studies were completed. Coincident with the completion of rapid (approximately 2 sec) hand injection of 4 cc of 60% meglumine iothalamate into the sagittal sinus cannula, five serial radiographs were taken at a rate of one exposure every 2 seconds with ventricular pressure at 100 mm of water, and immediately repeated after elevating CSFP to 600 mm of water. Control of CSFP was achieved by infusing saline into the lateral ventricle with a Harvard infusion pump. Sagittal sinus emptying time refers to the time lapse from completion of contrast injection until all contrast material has disappeared from the intracranial sinuses. Sinograms were followed by ventriculography in each child.
Results
Of the 30 infants, 20 had communicating and 10 noncommunicating hydrocephalus. Baseline ventricular pressure exceeded sinus pressure in 12 infants, whereas the pressures were equal in 10 cases, and the relations:hip of pressures reversed (SSVP > CSFP) in (Tables 1 and 2 ). With CSF pressure elevated to 600 mm, ventricular pressure exceeded sinus pressure in 24 infants, the pressures were equal in four cases and reversed in only two cases. Baseline ventricular pressure exceeded 200 mm water pressure in 13 of the 30 cases studied. Baseline sinus pressure was greater than 200 mm water pressure in eight patients, whereas after elevation of ventricular pressure to 600 mm, sinus pressure exceeded 200 mm in 19 patients (Table 1) .
Intraventricular or intrathecal saline infusion produced a parallel but not necessarily identical rise between ventricular and sinus pressure in 12 of the 30 patients (Table 3 , and Fig. 1 ). In the group not demonstrating a parallel pressure rise, the mean sinus pres-
